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«WA**ttAi j&tg&, *fc^ mm 




200-500°C$&g. 3-40MPa£E#T^M 1-5 <l>W#^lt#o 

Mifcttilrmttft 0.05-8%. 

5. raMmx* 1 « 2 a 3 us 4 m&^*m^*um&&mmmxm 

&fflE&T>i & 250-500°CmS> 8-35MPa 1-4 

wmm m& 1 m 2 m 3 m 4 ^-#7jc^$ n# g£££KH&A*tf 

S^^W^*, ^flESrJS 300-450°CM^ 10-30MPaffi^jT^l-3<|N 

7^ ttJB&ftS:* l A 2 A 3 A 4 ^~#7jC^^J^.g^^-fefi<J^^^^ . 

&#flE£^: M*fc$&g;*7 300-400"C. 6-lOMPaJEE^T^ 

2-4 *Ht#*&43«#. 
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n m ^ 



(cvd) mftmamw^^m± 
twwiM. j^amwrKi ft^ttwnw*few&^ 

i*tt*JiWU:IWS*». fiMft**«Bllfc*:, JA^HSW&Ktt 

Univ. of Texas ^<h^M^m^F^-K:^J#tB TSMdMUm 
ife^^^^T Science ±, ^ffl^F^^AWm^W^^^S. 

^r«Hfitt.'^r«i#x^4im^ qrwttMMMm. tun 

^iK&U - &S&#fttfr&*, 500°C > 27MPa Bt«l#T-fe*jR«*^ 

aim* itidNramu -i^tt^iuA^riRjgMtiyA^tt. am 



^'h^SWJlB i^^^^iRf o Sa£ Sungkyimkwan 
University 6tJ Jeong ^#1 Zhejiang Universily ffy Sha *?##J & 

*mmTmm^#am&7mimtt&** c*tttm> (Adv. 

Mater.) Jt„ Jeong 4% 5 X 10' 10 Torr WUCffi^^jg^-ife (MBE) 

lOmin, 6M'Cm 750'Cm,ikjlhmj5ffl&TM&<&T lOOnm 

ttfiltt**, SfeeKJA^fcttttit (NCA) AltJft«tK. UJl^S 
3/?»U ^MAu^ffi^J, ^620°C\ 1450Pa Bt jSitik^ffi^ 
fg^^Tlt^^ lOOnm SS&B tHfcMlTHftlft 
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0.01— lOKtt&Kfttfr. a*jg«A*i*fijffii6+, ^ 2oo-5oo"cm^x 

3-40MPa E^jTifi 1-5 *Bt#*&4g«#. 

^Rmmmmmit^^mmMm o.o5-8% 0 
^Hj^^^Rr^^jm* o.i-6%o 

*^BJ^ 250-500°CmS. 8-35MPa HjfrT'&M 1-4 'hBt#i$ 

*fBMtW*M#^ 300-450 e CM^ 10-30MPa S^T^M 
1-3 *B*#*&4g»i*. 

*»»j3-ttft(»««H^*lfi41ft* 300~400°C\ 6~10MPa 
mXTUM 3-4 /JMI^^W. 
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«ftt*»»#**fflJH. *MW*l2UMWttMi **Wfl*ffl«tt#ttA 

-^ffi^TM^^lRlBtffiS^^^^, *JA**jff Si & SiCfc EB 
ttJI^MMIbmiBt WJglfertWttA^tta^*. ^«ttffi£4Mfc(Rft 




m. 4tmvi--+WLimm, *m®mm&&)±n, &mmymm£L&im*, 
fttt-tt. d&JA*tt » «#«*«M£tt^^4fcftft( a i(b» o 

£-& s <4) ax-Hftirfld*ierMHi£. Mm^mm^mmrmm^m, m% 
%MtLR-*nmm*mt. mmmtowmmnnm, mmmm^am^rmm 

chafer mumtomx^to"u P 4ip»&imm, Tfemxmm &m.<k&tii 
* si injure 4^«*ks4»fijai6rtfl&n*K»5i— 

MS^it^r^, ^HJt^fi^, £ffl»^jtt*tf±S. HPttM3Kirfldgli 



C^6(a)), AfKtttt^H Si-Si ft, ^fM^tttM, BUtTWft 

w si n^^-aa, M^I7«W^^-», 

W^EStf] Si fe^Hm^tt^m. CO 2 ") £j&7£j£7*£fi^ftJ Si0 2 M> HjhT 
l^f^-i^flRl^(®6(b)). *^xK^^T#^*H f , H^ft 
T»#ft+IB* Si HH^ft-'h Si&§, *Tfrtt«3^#*ft+ W*#*4« 

1^##lk£-fc (16(c), (d))o 

Pftffl 1 ^ SiOx^J^^^fitl^^® o 

w®5%*&wffl&tomh*mf&x®mmm&wcytm ceds) So 

«. 

(HRTEM) 

wts 9 ^^HjfO#fi<i ga^-fewwA^nraasftKi^Hsit csaed) -n*. 



mm 2, mm 3, mm*, Rr#m» mm&mmmm%m> 
mt> ne» 2o~40nm, -&g^gre&«, E&#-it 

jara 7. pra 8, ^0hH#flmM3Mrfl!i tem n^^tw 

MfettlSnm. ^^ttrt^eHWIWSimb JUL 

«Jf — IWtt^ 5nm, **HB*:ftBtt 2-3nm tt3E£7*M4fc4l0HK. «Mtrh 

JtMA&AttMHJE* o.3lnm, ^BJjHsOT^r (ill) Mo 

rtill^ttflJlt36fffX*lSW*®^»J* (111). (220X (311) Mo 

AW^DWIj-^Mtt (HRTEM) HflU ilftfMt (TEM) 
JftE*«J# (SAED) HXMHMfrAmi&l&M-- ttSlft^-fefl&ail**, 



mft^ft&n'&yiiffiin&mmikfrm* ^w&m i5nm, 

*$imym, mmwg&Mt'^ir sum Mpm, mmm sum tm+mmzx 

2-3nm tt^4k4ftrftJS«HfMtt&j&. 

^5nm. ^mmM^m i5nm kh&a**i frtttin'M&A'f' 40nm tmm* 

5nm> 15nm ft&Jft** , ^^TlLft^ 40nm ft«JA*4ft. 

*&45«J*T. T500 B CM^. 8MPaffii;T^Ml^Bt, ^7^rt?iW 
5nnu 15nm Am^fi *frMfc71«<Mf 40nm ft»gft»$. 

^lt#T, ^ 300°C$gLg, 10MPaH;*?T&M3'Mtt, ^T¥^«?L^f 
5nnu 15nm W^^1f ; 71^.1^ 40nm 

ilWT, ^380°CMSr> 15MPaTOjT^ 1 /J>Bt, -fr*7Wrt3L«tt^ 
5nm> ^^gpaa^l 13nm fi«^(^; #*jfc7*ft** 40nm ft&ttfttt. 

*^#»T, ^SOO'CM^ 20MPaH^T«M 1 'Mtt, *J*TWrt*LftflHF 
5nnu ^^HHSX^tt 15nm KHeI^*^; #£-Jfc7Ste*^ 40nm &i£gfri(^So 




7, msfcnm 6%«n^«m^ffM&^^. *«i#wmm» 

^ffi&T, ^380°C. 8MPaffi^T^3 'm$r%lQWfc, ^J&T^rtft 
5nm. ^tmW&m 15nm ftj^lWf ; ^/fcTS/S'h^ 40nm 

5nm. rttftfn&tt lSnm WSIft**! ^MWfcTUft^ 40nm fity&A**ft. 

5nm, lSmn W«ft*«i ^HrjfcTfi^'hT 40nm ftftfttfttft. 

10s *^*K«gHtt^il^*JS»*»&J^+^ <at*«ttMltt 

5nm, f^MttfilSl !SimiflWlft*»i frb&TlL&b* 40iim M^. 
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